Abstract Using data from two postpartum depression randomized trials, we examined the association between postpartum depressive symptoms and parenting practices among a diverse group of mothers. We examined the association between safety practices (back sleep position, car seat use, smoke alarm), feeding practices (breastfeeding, infant intake of cereal, juice, water), and health care practices (routine well child and Emergency Room (ER) visits) with 3-month postpartum depressive symptoms assessed using the Edinburgh Depression Scale (EPDS C10). Fifty-one percent of mothers were black or Latina, 33 % had Medicaid, and 30 % were foreign born. 
Introduction
Postpartum depression negatively impacts infant development and has been associated with suboptimal parenting practices. [1] [2] [3] [4] Screening positive for depression is associated with multiple negative consequences [5] for mothers and babies including poor maternal functioning, [6] impaired parenting practices, [7] [8] [9] reduced breastfeeding and bonding [1, 10] and has a negative impact on infant development [4, 11] . Socioeconomic status and race/ethnicity have been found to be associated with the prevalence of postpartum depression and minority low-income mothers are at increased risk [6, 12] .
Parenting and early care giving relationships are important for early infant development [13] . Unfortunately, maternal depression can impact parenting practices and studies suggest that mothers with symptoms of depression are less likely to follow recommended safety, feeding, and developmental practices. Mounting evidence suggests that parenting practices play a mediating role in the association between depression and children's outcomes [14] . A metaanalyses of 46 observational studies, found a moderate association between maternal depressive symptoms and parenting behavior in 3 domains: negative or hostile behavior, disengaged behavior, and to a lesser extent positive behavior [12] . Maternal postpartum depression is negatively associated with the way that mothers' parent; mothers with depressive symptoms are less engaged and exhibit more withdrawn parenting skills [14] . Mothers with postpartum depressive symptoms are less likely to engage in important developmental behaviors (i.e. playing, talking, showing/reading books to the baby) and less likely to practice daily routines [2, 4] . In addition, mothers with depressive symptoms may be preoccupied with fatigue, less responsive and attentive to their children's and household needs, and less able to interpret and manage symptoms in their infants [9, 12] . For example, mothers with depressive symptoms are less likely to have a working smoke alarm in the home [1, 3] and more likely to have acute infant utilization of the emergency room [9] .
The current study examines the association between maternal depressive symptoms and parenting practices among a racially/ethnically diverse sample of postpartum mothers, half of whom are Latina or black, and a third of whom were born outside of the United States. This study contributes to the literature on postpartum depression and parenting by including a diverse patient sample. In addition, this study is one of the few studies to use the Edinburgh Postnatal Depression Scale (EPDS), a validated, 10-item self-report scale [15] to assess maternal depressive symptoms and its association with common parenting practices. The EPDS is widely recommended and used in obstetrical and pediatric practices [16] . The EPDS has also been found to be quick and easy to administer and is well received by both clinicians and patients [17] .
We examined 7 parenting practices in 3 domains: safety practices, feeding practices, and health care practices. The American Academy of Pediatrics recommendations, Healthy People 2020 Goals, and maternal child health evidence support these guidelines. We hypothesized that 3-month postpartum depressive symptoms would be associated with lower use of recommended safety practices, feeding practices, and recommended health care use.
Methods
Data for this study come from the results of two randomized controlled trials that tested a behavioral educational intervention aimed at preventing postpartum depression among minority and majority women. The intervention prepared and educated mothers about the postpartum experience, bolstered social support, and enhanced self-management skills. The two trials enrolled 1,080 postpartum mothers who delivered at a large tertiary inner-city hospital located in East Harlem in New York City between April 2009 and April of 2010. The Program for the Protection of Human Subjects (Institutional Review Board) at the Icahn School of Medicine at Mount Sinai approved both of these studies and both studies were registered at Clinical Trials.gov, www.clin icaltrials.gov, NCT01312883 and NCT00951717. The study sample was identified through an electronic documentation system for the labor and delivery unit. Eligible participants were all women 18 years or older, English or Spanish speaking, delivered infants with birthweights C2,500 g and had 5-min Apgar scores [6, and had a working telephone.
A recruitment strategy utilized patient feedback to identify and understand the recruitment barriers. Feedback on patients' reasons for trial refusal informed adaptations to the recruitment process [18] . The two trials had low refusal rates, 19.2 % [19] and 26.4 % [20] and sociodemographic characteristics of women who participated versus those women who refused were similar. Patients randomized to the intervention arm were given a two-step behavioral educational intervention. The in-hospital component of the intervention involved a 15-minute, in-hospital review of a patient education pamphlet and partner summary sheet by the mother with a Masters-trained bilingual social worker. The second step was a 2-week post delivery call in which the social worker assessed patients' symptoms, skills in symptom management, and other needs. Neither the intervention arm nor the usual care arm received instructions on infant safety or health care practices. Results of the two trials have been published elsewhere [18] [19] [20] [21] .
Data for the current study come from the analysis of 3-month survey results of 945 mothers enrolled in these trials. Survey items included questions on socio-demographics, clinical characteristics (antepartum complications, comorbid conditions, gravity, parity), past depression history, anxiety, social support, healthcare factors, and parenting practices. The 3-month survey was conducted in English and Spanish and lasted approximately 35 min. A total of 945 mothers (88 % of all study participants) completed both the in-hospital postpartum survey (baseline) and the 3-month survey. The mothers did not receive study instruction on healthcare and safety practices between the baseline and the 3-month survey. One hundred and thirty-five women could not be reached over the telephone during their 3-month window (75-104 days postpartum) and were therefore excluded from this study. If the mothers could not be reached during the day, clinical research coordinators made numerous attempts to contact them in the evening or on the weekend. No significant differences occurred in the baseline characteristics (race, birthplace, primary language, marital status, education, insurance, and delivery type) between the 945 respondents and the 135 non-respondents.
We studied seven parenting practices which were grouped into four domains: (1) safety (infant use of the back sleep position, use of car seat, having a working smoke alarm in the home); (2) feeding (breastfeeding at 3 months and the early introduction of water/juice/cereal); and healthcare (number of well-child visits and if baby had been taken to the Emergency Room). These variables were selected based on literature from the American Academy of Pediatrics (AAP) [22] [23] [24] [25] that has discussed the importance of these practices and is outlined by the Healthy People 2020 Maternal, Infant, and Child Health objectives [26] .
To ascertain safety [2, 3, 7] and feeding practices, Feeding practices were determined with the information obtained from the following questions: ''Please remind me, did you decide to breastfeed your baby(s)?'' Answers were coded 1 (''Yes, I am currently breastfeeding my baby'') and 0 (''Yes, I did start breastfeeding but have decided to stop'' or ''No, I never started breastfeeding''). Finally, mothers were asked if their baby had water, juice or cereal in the last week? Responses were coded as 1 (introduction of cereal, juice, and/or water) and 0 (breast milk and/or formula only).
We asked respondents ''How many times has your baby been to a doctor or a nurse for routine well-infant care?'' Based on the AAP recommendations of well child visits at the following intervals, 2-4 days postpartum, by 1, 2, and 4 month [28] responses were dichotomized into ''\3 visits'' and ''C3 visits.'' To further ascertain health care practices, we asked ''Have you taken your baby to the emergency room in the last 3 months?'' Responses were coded ''0'' and ''C1''.
Independent Variables
Maternal depressive symptoms were measured with the EPDS, a 10-item self-report scale [15, 29] . The EPDS is a validated, widely used postpartum depression screening instrument [30, 31] . For each scale item, women were asked to select one of four responses that most closely describe how they have felt over the past 7 days. Each response has a value between 0 and 3; scores for the 10 items are summed to give a total score between 0 and 30. We chose to regard an EPDS score C10 as indicating possible depression. Although a number of cut-off points have been used, Cox et al. [15] recommended that to minimize the failed detection of depressive cases, a cut-off score of 9/10 be used. Cronbach's alpha coefficient of the EPDS in this study was .820.
Control variables that were selected for inclusion in our analyses were: maternal demographic characteristics (age, race/ethnicity, nativity, language, educational attainment, insurance coverage, marital status, income and whether or not working outside the home at 3 months), maternal health and clinical characteristics (parity, breastfeeding at baseline, delivery type), and intervention status (i.e. intervention arm vs. usual care arm).
Statistical Analyses
Chi-square tests for categorical variables were used to compare parenting practices among mothers with and without depressive symptoms. To estimate the risk of adverse infant safety, feeding, and healthcare practices with postpartum symptoms, odds ratios were calculated using multiple logistic regression models for each of the dependent variables. Risk factors and confounders were identified a priori on the basis of prior research and theoretical considerations [3] . These models assessed whether differences by depressive symptoms were due to covariates that may potentially be associated with both depressive symptoms and parenting practices [1] . The following variables were controlled for in all logistic models: age, race, marital status, education, parity, intervention status, employment status, and language. Analyses were conducted using SAS version 9.2 (SAS Institute, Cary, NC). Table 1 shows the percentage of women with depressive symptoms by demographic characteristics. The mean age of the study sample was 30, the majority of whom were married or living in a marriage-like relationship. Forty-four percent of the women were White, 19 % Black/African American, 32 % Hispanic/Latina and 6 % other. Thirty percent of the participants were born outside of the United States and 11 % reported to be primarily Spanish speakers. The sample was highly educated; with 70 % of participants having some college or more. The majority of women in the sample had private or other insurance. Thirty percent of women sampled had returned to work 3 months postpartum. The average maternity leave was 8.36 (± 3.48) weeks. Two-thirds of women delivered vaginally. Fifty-six percent of the women were on their second or greater baby and 85 % of mothers reported breastfeeding at baseline. At baseline, 14 % of mothers screened positive (EPDS C10) and at 3 months postpartum, 8 % of mothers screened positive (EPDS C10) for postpartum depression using the Edinburgh Postpartum Depression Scale. Table 2 demonstrates parenting practices among mothers with depressive symptoms and parenting practices among mothers without depressive symptoms. Seventyseven percent of new mothers put their babies to sleep using the back sleep position, 83 % always used a car seat and 95 % had a working smoke alarm in the home. Sixtythree percent of mothers were breastfeeding at 3 months, while only 26 % had introduced water, juice, and/or cereal into their baby's diets. Over two-thirds of women had taken their infants to three or more routine childcare visits and only 17 % had taken their child to the ER. The bivariate analyses reveal significant differences between women with depressive symptoms and those women without depressive symptoms for safety practices. Mothers with depressive symptoms were less likely than mothers without depressive symptoms to have used the AAP recommended back sleep position for their infant (60 vs. 79 %, p \ .001). Similarly, mothers with depressive symptoms were less likely to always use a car seat than mothers without depressive symptoms (67 vs. 84 %, p \ .001). Lastly, mothers with depressive symptoms were less likely to have a working smoke alarm in their home than mothers without depressive symptoms (86 vs. 96 %, p \ .001).
Results

Descriptive and Bivariate Analyses
Mothers with depressive symptoms as compared with mothers without depressive symptoms were more likely to introduce water, juice, or cereal earlier than recommended to their infants (36 vs. 25 %, p = .04). Finally, significant differences occurred between the two groups of women in terms of baby healthcare utilization. Mothers with depressive symptoms were more likely to report taking their infant to the emergency room than non-depressed mothers (26 vs. 16 %, p = .03). However, no subgroup differences in well child visits occurred.
Multivariate Analyses
The bivariate analyses reveal sizeable differences between mothers with depressive symptoms and those women without depressive symptoms for all safety related parenting practices. We next conducted multivariable logistic regression to investigate the association between depressive symptoms and parenting practices. Table 3 displays odds ratios for the likelihood of engaging in various parenting practices, after adjusting for maternal age, race, marital status, education, parity, intervention status, 
Discussion
Our findings suggest that maternal depressive symptoms are associated with non adherence to recommended safety practices. After controlling for demographic and clinical factors, mothers with depressive symptoms remained significantly less likely to have their infant use the back sleep position, to always use a car seat, and to have a working smoke alarm in the home. The reduced odds of these important safety practices are concerning as the AAP recently expanded recommendations for a safe infant sleeping environment [22] . The AAP recommends infants be placed to sleep in a supine position (wholly on the back) for every sleep until 1 year of life in order to reduce the risk of Sudden Infant Death Syndrome (SIDS). Our results highlight the need for early postpartum depression screening and parental education on safety practices. The AAP also recommends that all infants and toddlers should ride in a rear-facing car safety seat until 2 years of age [23] . While we did not ask mothers their most frequent mode of transportation, (car, bus, taxi, subway), or whether they owned a car, New York State child car seat law states that any child under the age of four must ride in a federally approved child safety seat that is properly secured by a safety belt or a universal restraint anchorage system [32] , and mothers with depressive symptoms in our study were less likely to always use a car seat. Similarly, although 95 % of women reported a working smoke alarm in the home, mothers with depressive symptoms in both bivariate and multivariable analyses were statistically significant less likely to have a working smoke alarm in the home. These findings are similar to Stone et al. [33] which found that while 98 % of urban families enrolled in the East Baltimore Healthy Start home visiting program self-reported the presence of a smoke alarm, in actuality only 45 % of participating families had a working smoke alarm in the home. An additional safety practice that was asked in our study, ''Have you lowered the temperature (\120°F) of the hot water heater in your home since you had your baby?'' was not analyzed since the majority of respondents (57 %) answered that they did not have control over the lowering the temperature on the water heater in their home.
Unlike a few studies that found depressive symptoms are associated with all three domains, we found that after controlling for demographic and clinical factors (in particular race/ethnicity) depressive symptoms were not associated with feeding practices or healthcare practices. Our breastfeeding findings support Chung et al. [3] , who found in an urban setting no association between maternal depressive symptoms and breastfeeding at C1 month. Although not statistically significant, depressed mothers were less likely to be breastfeeding at 3 months than nondepressed mothers (54 vs. 64 %). The AAP guidelines recommend mothers should exclusively breastfeed or feed with expressed human milk (i.e., not offer any formula or other non-human milk-based supplements for 6 months) [25] and the Healthy People 2020 Goals include the increasing the exclusive breastfeeding rate to 46.2 % at 3 months and 25.5 % at 6 months respectively [26] . Mothers with depressive symptoms were more likely to introduce water, juice, or cereal to their infants 3 months postpartum. However, after adjusting for covariates, our findings on the early introduction of water, juice, or cereal was similar to McLearn et al. [1] , who found no difference in feeding practices. Our results suggest that social/cultural factors are closely linked with feeding practices.
The presence of depressive symptoms was not significantly associated with healthcare practices. Similar to findings by others [3] , the rate of well-child care visits did not differ between mothers with depressive symptoms and those mothers without depressive symptoms. Mothers with depressive symptoms were more likely to have taken their infant to the emergency room in the last 3 months as compared with mothers without depressive symptoms in bivariate analyses but this association was no longer significant in multivariable analyses.
Our research has several strengths. The parenting practices were measured in a racially/ethnically diverse sample of women. In addition, approximately one-third of our sample was born outside of the United States making our results relevant to women from diverse backgrounds. This study is an important contribution to the literature, due to the fact that half of all US births are to racial/ethnic minority women [34, 35] . In addition, the present study is one of the few studies to use the EPDS to assess maternal depressive symptoms and its association with common parenting practices. The EPDS is validated in Spanish and other languages and is a widely used screening instrument, specific to postpartum depression. Previous studies have used the CES-D, a 20-item self-report scale designed to measure depressive symptoms and association to parenting practices. The EPDS is shorter, takes \5 min to complete, and its use as a postpartum depression screening instrument is endorsed by the American College of Obstetricians and Gynecologists (ACOG) [16] . The potential for identifying women with depressive symptoms in the postpartum period has the potential to improve health of mothers and infants [14] .
This study has several limitations. The 3-month survey was conducted on mothers from one large urban hospital and therefore the results may not be generalizable to all mothers and young infants. Parenting practices were measured by self-report. In addition, the prevalence of postpartum depression at 3 months postpartum was 8 %; this prevalence rate is lower than our previous studies [6] , other research, and national estimates. Public awareness campaigns and state and federal legislative action and policy initiatives aimed at postpartum depression education during the recruitment and follow up period may have influenced the prevalence of postpartum depression rates [36] .
Conclusions
Our findings suggest that clinicians should address safety practices carefully with mothers that screen positive for depressive symptoms. Obstetricians and pediatricians are encouraged to incorporate postpartum depression screening with either the 2-item screen, Patient Health Questionnaire-2 (PHQ-2), or the EPDS at the 6 week postpartum visit and during the early well child visits [37, 38] . Women who screen positive for depressive symptoms require follow-up evaluation, appropriate referral, and treatment if deemed necessary [16] . Our study highlights the need to intervene early among mothers with depressive symptoms, to provide tailored referrals, and to reinforce parenting practices, especially safety practices.
